METHOD AND KIT FOR GROWING CROSS-SHAPED CRYSTALS 



Cross-Reference to Related Application 
The present application claims priority to provisional application Serial No. 
60/266,348, filed February 2, 2001, which is relied on and incorporated herein by 
reference. 

Background of the Invention 

Crystal growth in gels is well-known in the art. Gels slow down the crystal 
growing process so that crystals can be grown larger and in desired formations. 
However, among the wide array of techniques known for growing a variety of crystal 
formations in gels, no easy, child-safe method has been shown for growing cruciform, or 
cross-shaped, crystals. 

Accordingly, the present invention provides a method and kit for growing cross- 
shaped crystals through the combination of safe chemicals found in common foods. 
The present invention thus provides aesthetic, educational and economic benefits over 
the prior art, as no expensive special laboratory equipment or chemicals are needed to 
grow desirable cross-shaped crystals. 

Summarv of the Invention 
The present invention provides a method for growing cross-shaped crystals. 
Gelatin and cream of tartar are mixed together with boiling water. A clear gel forms 
after the mixture is cooled for 12 to 18 hours. Subsequently, calcium chloride solution 
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is poured on top of the gel. The solution soaks down into the gel forming cross-shaped 
crystals (other complexes can form in addition to the crystals). Preferably, the cross- 
shaped crystals are permitted to grow for at least two weeks and below a temperature 
of about 60°F until a desirable size of cross-shaped crystals is produced. 

5 In an embodiment of the present invention, the cross-shaped crystals product is 

isolated from the gel. The crystals may be displayed in a clear viewing apparatus. An 

i>;;i^ exemplary apparatus includes a glass or plastic key chain. 

£f «:• 

Cft The present invention also provides a kit for producing cross-shaped crystals. In 

^iS an embodiment of the present invention, the kit includes cream of tartar, gelatin, calcium 
16^^' chloride solution, and a crystal growing chamber. The kit further includes instructions 
for using the contents of the kit in the method of the present invention to grow cross- 
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shaped crystals. 

rjji In an embodiment of the present invention, a kit for growing cross-shaped 

crystals also includes a magnifying glass for examining the crystals. 
15 In a further embodiment of the present invention, a kit for growing cross-shaped 

crystals also includes a clear sealable key chain container, such as a plastic or glass 
cylinder with a securable top, for displaying the crystals. 

Brief Description of the Drawings 
20 FIG. 1 depicts an exemplary reaction of the present invention resulting in cross- 

shaped crystals, including the structural depictions of the reactants and probable 
products. 



Detailed Description of the Invention 
The present invention provides a crystal growing method and kit for producing 
cross-shaped crystals. Because the reactants of the present invention are found in 
ordinary foods and safe when used properly, the invention is particularly well-adapted 
5 for use by persons of all ages for both entertainment and educational purposes. 

In embodiments of the present invention, the cross-shaped crystals can be 
C:i separated from a gel matrix, and displayed for their aesthetic value. 

a 

Those of ordinary skill in the art will further appreciate that the amounts of 

•!:; reactants and products in the present invention will vary depending on the desired 
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16''^ results. Accordingly, the amounts set forth in this description are exemplary for 
illustrating the invention in an embodiment of the disclosed method and kit. 

I'll 

Referring to FIG. 1, the preferred embodiment of the present invention includes 
Ill reacting potassium bitartrate (cream of tartar) with calcium chloride in a gelatin matrix to 
produce cross-shaped crystals. In alternative embodiments of the invention, however, 
IS any presentation of a compound that can be ionized, i.e., disassociated into cation and 
anion, into tartrate anions may be substituted in place of potassium bitartrate. For 
example, alternative tartrate-containing compounds include tartaric acid, dipotassium 
tartrate, or any variation of the tartrate anion. 

Further, in alternative embodiments of the present invention, other compounds 
20 ionizable into cations of K*, Ca^^, Na"^, Mg^"" or Li"^ may be substituted for calcium 
chloride. In these alternative embodiments exemplary counter balancing anions to the 
K*, Ca^*, Na*, Mg^* or Li"" cations may include sulfate, bromide, iodide, acetate, nitrate, 
nitrite, and the like. 



3 



The likely products of the reaction include an amalgam of structures (A-D) shown 
in FIG. 1. In products A-D, can be K"^. Ca^"^, Na^, Mg^^ or Li"^. The major 
components are tartrate dianion, calcium dication, and potassium cation. There may be 
other cations, e.g. sodium and lithium, present in gelatin that affect crystal growth. 
5 Cross-shaped crystal is a combination of all cations and anions in the invention. 

In an embodiment of the present invention, a gelatin matrix is formed to grow the 
crystals. Approximately 7.0 grams of gelatin, such as produced by Knox Gelatin (TN, 
f| USA), Bloom # 225 +/-10, is added to 0.25 cups of room temperature water in a clean 
container. Approximately 2.5 grams of cream of tartar (Potassium Hydrogen Tartrate), 

ryi 

Idift such as CAS#: 868-14-4 produced by Acres Organics (NJ, USA), is combined with the 

El 

gelatin and room temperature water. The mixture of gelatin and cream of tartar is 

[ permitted to stand for about 1 minute. The mixture should become stiff. 

pi 

rjji Approximately 0.75 cups of boiling water is subsequently added to the gelatin 

and cream of tartar mixture. The solution of boiling water and gelatin and cream of 

IS tartar mixture is stirred until the mixture dissolves. 

The gelatin solution is allowed to stand uncovered in the container for over 10 
hours, and preferably between 12-18 hours, to form the gelatin matrix. For best set up 
of the gel, the temperature should be kept to less than 65°F, and preferably < 60°F, and 
kept out of direct sunlight. 

20 While the gel sets up, approximately 3.0 grams of calcium chloride (CaCb), such 

as CAS#: 10043-52-4 produced by J.T. Baker (NJ, USA), is added to 0.25 cups of room 
temperature water in a separate clean container. Preferably, the calcium chloride is in a 
solution of 51.0 mL of municipally sourced bottled water and 8.0 mL of hydrogen 
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peroxide (H2O2 3%) when added to the room temperature water. The hydrogen 
peroxide prevents mold during gel growth. 

After the gel matrix sets up, the calcium chloride solution is poured into the 
matrix. Preferably, the calcium chloride solution is poured along the inside of the 
5 container wall of the gel matrix, avoiding splashing directly on the top of the gel matrix. 

White crystals will be visible at the top of the gel within several hours, the crystal 
g;i product will continue to grow to larger cross-shaped crystals of approximately 1/8" in 

A 

CHi diameter over several weeks. 

In an embodiment of the present invention, the cross-shaped crystals are grown 

His 

16^^ for at least two weeks in the gel matrix at a temperature of less than 65°F, and 

|i; preferably < BO'^F. The crystals may be grown in the matrix in a conventional 

I'll 

refrigerator; however, care should be taken to prevent freezing of the matrix. 

CS 

ni In embodiments of the present invention, the cross-shaped crystals may be 

extracted from the gel. To extract the crystals, the gel is permitted to become very 

15 warm. In exemplary embodiments, the matrix is exposed to the sun until the gel 
dissolves or may be heated in a microwave oven until gel dissolves (approximately 1-3 
minutes). The gel turns to a liquid state, and the white, cross-shaped crystals should 
fall to the bottom. The liquid is discarded while retaining the crystals. Preferably, the 
container and retained crystals are washed with water and the water discarded. 

20 The crystals may be gently scraped from the container, such as with a dull knife. 

Preferably the crystals are dried, such as on a paper towel. 
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In an embodiment of the present invention, desirable cross-shaped crystals may 
be selected for display in a viewing a container. A plastic or glass sealable key chain 
provides an exemplary container for displaying crystals. 

In an embodiment of the present invention, a crystal growing kit for commercial 
5 distribution is provided. The kit preferably includes pre-measured packages of gelatin, 
cream of tartar, and calcium chloride which are used as described in the 
aforementioned method. 

ii 

The kit of the present invention may optionally include a crystal growing 
chamber, such as a clean, conventional jar. A gel matrix is formed in the crystal 

i ir.: 

idjri growing chamber and the calcium chloride reacted with potassium bitartrate in the 
matrix. 

I i ll 

. The kit of the present invention may optionally include a magnifying glass. 

r|| The kit of the present invention may optionally include a key chain for displaying 

desirable crystals produced by the method of the present invention. The key chain is 
15 preferably clear and can be opened and sealed to contain the crystals. A twist or pop 

lid provides an exemplary sealing apparatus. The key chain preferably comprises 

plastic or glass. 

The kit of the present invention preferably includes instructions for reacting 
cream of tartar with calcium chloride in a gel matrix to produce crystals. Preferably, the 
20 crystals are cross-shaped and about 1/8" in diameter. 

Accordingly, while the invention has been described with reference to the 
structure disclosed, it is not confined to the details set forth, but is intended to cover 
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such modifications or changes as may fall within the scope of the following claims. 
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